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2. A hard, even-grained specimen, with no entire or large frag- 
ments of shells visible to the naked eye. 

Grains of Limnsean shell showing s t ruc ture .  5"7 
Ditto not showing ditto . . . . . . . . . . . . . . . . . .  12"3 j 18"0 
Crystallized fine granules of shell, &c . . . . . . .  55"9 
Quartz sand . . . . . . . . . . . . . . . . . . . . . . . . . .  13"5 
Very fine sand and decomposed felspar . . . .  12"1 
Peroxide of iron chiefly in the substance of 

shell fragments . . . . . . . . . . . . . . . . . . . . . .  "5 

100"0 

In the above-described marls and limestones are found several 
curious bodies, but in no great proportion ; and, on the whole, they 
may be said to be derived from the decay of the freshwater shells 
found in them, and not from the deposition of chalky mud, which 
has a totally different character, though the calcareous matter in the 
water, from which the shells procured it, may have been derived 
from the contiguous chalk. It  is worthy of remark, that in these 
marls no Diatomacece are found, though they abound in the clays 
associated with some of them; but the examination of tufaceous 
travertins has furnished the author with evidence which proves that 
contact for a long period with carbonate of lime decomposes and 
destroys their siliceous coverings, amd therefore they could hardly ba 
expected to occur in such deposits as tho~  under consideration. 

5. On tt~e GEOLOGY of part of the SOOLIMAN RANGE. 
By Dr. A. FLEMING, E.I.C. 

[In a Letter to Sir R. I. Murchison, F.R.S., F.G.S., Pres. R. Geogr. S.] 

Camp Veehowa, Dera Ghazee Khan Frontier, eighty miles N. of latter, 
close under the Sooliman Range, and about thirty miles direct 
~rom the Tukht-i-Sooliman, March 29th, 1853. 

WITH the exception of occasional patches of corn crop now in ear 
(March), the whole central district of the Derajat, between the culti- 
vated belt, or Kuchee, along the Indus and the foot of the Sooliman 
Range, is a barren alluvial plain, thinly dotted with dwarf jungle bushes 
of wild caper and petoo (Salvadora Persiea), and in some places covered 
with a thick crop of lana (a species of Salsola ?), by burning large 
quantities of which the natives obtain a coarse kind of carbonate of 
soda (Sujee). This latter plant is only found on plains liable to be 
flooded moderatelff, and in which sali~Je matter is abundant. Its 
present habitat supplies both the above conditions, for although the 
river inundation never reaches it, yet, whenever rain falls in the hills, 
hundreds of mountain torrents escape from the various ravines and 
passes, and fo r  a time convert the whole country into a sheet of 
water, which is however drunk up by tile thirsty soil long before it 
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reaches the Indus. As very little rain falls in the Derajat, the natives 
tbr agricultural purposes (wells being very scarce, and water found in 
them at from 100 to 150 feet deep) endeavour to detain the water in 
its onward course as long as possible, and for this means all the 
country is traversed by "bunds"  or embankments parallel to the hills, 
inside which they plough the ground and sow their scanty crops. 
As but little rain falls even in the hills in the coId weather, the cold- 
weather or wheat crop is a ~-ery precarious one, and in a season of 
drought, such as this has been, almost a failure. The rain or hot- 
weather crop, consisting of millet, Indian corn, &c., is a much more 
successful one and of more importance. Water-power and popula- 
tion only are wanted to convert the whole district referred to into a 
rich corn-field, the saline matter it contains not being in such quan- 
tity as to be deleterious to wheat crops, if means of irrigation are 
available. 

Separating the alluvial desert tract just noticed from the Sooli- 
man Ranges is a belt of boulder deposit, varying in breadth from 
two to four miles : the boulders are larger and more numerous as 
we ascend towards the hills, oil the strata of which they rest un- 
conformably. The boulders occurring in this deposit appear to 
have been derived from the constituent rocks of the Soolimans. 
Some are of primitive or metamorphic rocks ; but they chiefly consist 
of the sandstones and b5ulders forming conglomerates in the first or 
outer range of hills. These latter are of a character identical with the 
later Tertiary (Miocene ?) or Sevalik strata of the Salt Range. They 
present in outline the same jagged character, and consist of alter- 
nations of sandstone (calcareous, and sometimes only indurated sand), 
calcareous grit, conglomerates, and indurated clays ; and they every- 
where present oil their surface a saline efflorescence more or less 
distinct. In the outer range they dip at a very high angle to 
the E., and in some places are ahnost vertical. I'n the Mungrota 
or Sungurh Pass, into which on the 24th I made a short excursion, 
accompanied by troopers with loaded carbines, these miocene ? strata 
occur on either side with an easterly dip for about two miles; the 
harder ridges of sandstone which cross the pass forming as fine 
natural defences as could anywhere be found ; and indeed the Bosdar 
tribe who inhabit the hills at this point are by no means loath to use 
them as such, while covering the retreat of any of their brethren 
who may be returning from a foray in the plains. 

On proceeding about two miles up the Sungurh Pass in a nearly 
west direction, the miocene ? strata give place to beds of nummulite 
limestone, enclosing several species of Nummulite, and one very large" 
species nearly an inch in diameter. Beds of this limestone alternate 
with dark bituminous clays, ill which an Ostrea similar to one I got 
in the Salt Range is abundant, and under these a dark brown slaty 
calcareous sandstone, also containing numerous examples of a similar 
shell. Beneath this sandstone nummulite limestone again appeared, 
and seemed to form a second range, the strata of which dipped to the 
E. conformably at a similar and very high angle under the miocene ? 
strata. Not deeming it safe to go beyond the nummulite limestone 
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range, and having reached about three miles inside the pass, I was 
obliged to return. I hope yet to have an opportunity of seeing what 
the inside of the Sooliman Range is made of, though I have no doubt 
it is merely a lower extension of the Salt Range (see Map, supra, 
p. 191). 

The two outer ranges (for such they appear looking at them from 
the plain) are evidently portions of an anticlinal slope, the main or 
chief range (Kala Roh or Black Mountains as it is called) having a 
distinct westerly dip with a searped face to the E. In several of the 
water-courses I have seen boulders of Produetu~ limestone ; and, as 
in several passes brine-streams occur and masses of gypsum of a 
most saliferous aspect, I feel assured the time will come when the 
Salt formation will be found. I cannot, learn that salt ever has been 
found, though natives have told me that the red marl, similar to that 
which imbeds the salt in the Salt Range, does occur in the interior 
of the hills. The aunexed rough sketch will make the structure of the 

range more distinct. As the Sooliman High Range* is of considerable 
height (pines are visible on it opposite to where I now am), it is most 
probable that in some of the passes which traverse it some most 
valuable sections are obtainable, and probably the formation on which 
the saliferous strata rest may be ascertained. Among the boulders 
in the pass I visited, I saw a sandstone which I believe belongs to the 
Saliferous series. The difficulties, however, in following out any 
researches in these hills are very great. One cannot go unarmed or 
without a party, and hence the explorer cannot follow the by-ways, 
but must keep to the highways. The Bosdars on the Dera Ghazee 
Khan Frontier, and the Kusranees and Shioranees on the Dera Ismael 
Khan Frontier, are all robbers and live by plunder, and would be 
only too glad to get hold of any of Us, as we are here to cut them up 
if they appear on the plains intent on a foray. 

�9 s The Sooliman generally is destitute of trees and almost of brushwood ; and 
its resemblance to the Salt Range is ve D" great. 
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EOn January 18, 1853, Dr. A. Fleming had the opportunity of 
riding up with an escort to the mouth of the Vidone Pass, opposite 
Dera Ghazee Khan. Here also he observed the deposits above 
noticed, and found boulders of white quartzite and of Productus-lime- 
stone.] 

6. On the GEOLOGY of a part of SIND*. By H.  B. E. FRERE, 
Esq., Commissioner in Sind. 

CIn a letter to Col. Sykes, F.R.S., F.G.S.] 

I HAVE taken the opportunity of the " D u k e  of Argyl l"  going 
direct from Kur~lehee to London, to send a couple of cases to your 
address. They contain a number of tertiary fossils, chiefly bones 
of Mammalia, very much resembling the Perim fossils; these were 
collected by Mr. Arthur Young, the Deputy Collector of Sehw~n, 
who, if they are of any interest, would wish you to keep for your own 
collection any you like, and topresent the rest, if you consider them 
worthy of presentation, to the India House, or" any other public 
museum. Any account of what they are would be most acceptable, 
and any call for further information or more specimens would be 
carefully attended to. Neither he nor I have been able to reach the 
exact locality where they are found. 

I t  is in the hills S.W. of the Munchur Lake and Schwa.n, and 
about half-way to Sh~ih-billhwull, but on the E. side of the Hubb 
River. I must have been very near it in traversing the hill-route 
from KurKchee to Sehw~In in November 1851, but all the rocks I saw 
were nummulitic limestone greatly contorted, the ranges of hills being 
generally "wrinkles," as it were, of nummulitic strata; which could 
be for the most part traced with great clearness from the valley on one 
side over the hill and down into the valley on the other (see diagram). 

Diagram showing the Section of 2Vummulitic Range 5etween Kurd- 
chee and Sehwdn, in Sind, with the accompanying shale and gravel 
5ed~ ; as seen in the cross-valleys. 

The western slopes of the ranges (the general direction of which is 

* For Observations on the Geology of Sind, see Papers by Col. Sykes and 
Capt. Since, Proc. and Trans. Geol. Soe. 1834; by Capt. Grant on Cutch, Proc. 
and Trans. Geol. Soc. 1847 ; by Capt. Vicary on the Beloochistan Hills, Quart. 
Journ. Geol. Soc. vol. ii. p. 260 ; and on other parts of Sind, ibid. vo]. iii. p. 331. 
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